Microwave brightness temperature data from the Nimbus 5 satellite have been analyzed by using threshold brightness temperatures to yield tropical oceanic precipitation frequencies for several classes of rainfall rates during the season December 1972 through February 1973. Data taken near local noon and near local midnight were analyzed. The overall results are consistent with both climatological precipitation frequency and with concurrent satellite-derived frequency of highly reflective clouds. The difference between the local noon and the local midnight frequency is small, but the heavier rainfall rates tend to occur more frequently near local noon. The ratios of the frequencies of light, moderate, and heavy rain were observed to be relatively constant over the tropical oceans. Passive microwave measurements from space seem to be an important step toward accurate measurement of oceanic precipitation.
In the course of this study it was found that the ESMR brightness temperatures vary with scan angle in a manner not explainable as increased path length through the atmosphere or as variation of the sea surface emissivity. Also, a small offset between noon and midnight data was found. Additive corrections, amounting to at most 6 K, were developed by requiring the 3-month mean brightness temperature over nonraining areas of the Pacific Ocean to be independent of scan angle and local time [Kidder, 1976] .
MICROWAVE DETECTION OF OCEANIC PRECIPIT^TION
Because the physics of the transfer of microwave radiation through the atmosphere has been described in detail elsewhere [e.g., Wilheit, 1972] , only a brief summary will be given here. The 19.35-GHz brightness temperature of the ocean surface (emissivity 0.4) is approximately 120 K, which is colder than any thermodynamic temperatures encountered in the atmosphere. The active constituents of an atmospheric column (oxygen, water vapor, and liquid water) over the ocean are therefore seen in emission; they add to the upwelling radiation stream in the normal process of absorption and reemission. A nonraining atmospheric column, however, is more than 96% transparent; thus it adds only a small amount to the satelliteobserved brightness temperature, which ranges from 125 to 175 K over the ocean in the absence of precipitation. Raindrops, which are comparable in size to the 1.55-cm ESMR wavelength, interact strongly with microwave radiation and rapidly increase the brightness temperature of an atmospheric column over the ocean. Wilheit 
